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SPE
I A TOUR OF R!JSSIANOIL F:ELD ‘ECHNCLOGY*

by John C. Qowley, Los Alamos Sctentffic Laboratory, and
J. Made Aatkins, U4CA Division of Oil, pas, and Shale Technology

MSTRACT I
A9 part of U.S.-U.$.S.R. efforts to define roten-

tial areas for cooperative projects in energy research
and development,oil experts :rom the U.S. and the
Soviet Union exchanged viji:s. .-hover~icw r,?some as-
pects of Soviet oil field techcolazy that was aained
from a tour ot major administrativ~-ar:dtechni;al in- 1
scitutes and three major oil centers in ‘Jesten Siberi%
3askiria,and Tataria 1s presented. This paper pre-
sents the highlights of the tour, couments on Soviet
irilling technology, compares U.S. and So@.et drilling
equipmentand practices, and recommendsareas for co-
operative projects in oil technology.

I!lTRODUCTZON

About ‘rJo years ago exchange tours were arranged
~y the .Nner!.canand Soviet ~overnments co attempt to
iefinepotential areas of research and development in
JI1 technologywhich might ba of mutual interest for
:ooparativeprojects. This exchange of visits and dis-
cussionsby oil exper:s frmthe two countrias was pa:t
~f a larger effort under the 1974 U.S.-U.S.S.R, Ener~
\greement,and wag one element of many in our Xation’s
:ontribucionto “d&tante.” Tha Soviet members of the
‘TemporaryGroup af 011 Experts” were hosted in their
risi: to :he iJ.SO~,v~RoA and gaveral ~lor oil com-
]anies;the U.S. mem~erg were hosted on the visit to
:he Soviet Union by the Yinistr] of the 011 Industr/.
his orga?izatlondirects all Soviet exploration, de-
velopment,production, and distribution efforts, al-
:houghproduction plannlng is centered in GOSPLAN.

We requested,and received, a tour which iucluded
L representative~ample Of Soviet petroleum engineering
:olleges,centralized (“all union”) research institutes
md facilities,administrativecenter9. regional R&D
:enters,support institutes,oldar operating oil fields
md new field9 under development (in :JwsternSiberia),
operatinu drill rigs of various capabilities, separa-
tion plants, repair and maintenance shops, and the
personnel involved in the Soviet oil “indust~r”.

The tour and preparation of this paper were conducced-
under the auspices of tha U.S. ERDA.

Referencesand illustrations at end of paper.

This paper presents che highlights of chat :our
and foc.~ses~spe.ciallv on examples of Soviet drilli:lg
hardware and related technology. Such an smphasis
servea to indicate fairly concretely the nat,lre,sta-
tus, problems, and successes of the Soviet thrust co
de’~eloptheir vas: eaer~~ resources. 2emands on the
Soviet’s oil production are rapidly increasing, es-
pecially from their ex~anding highway transportation

1network , commitments to Eastern Europe, and ex?ansicn
‘3oi energ~-intensivei-tdustries-?. This pressure is

being felt’in all elements of ti-,eSoviet oil ?roductior
activities, particularlydrilling.

%Oscow

After a one-day stopover in Amsterdam to orggnize
and brief the U.S. group and especially to pravide our
Interpreter with the technical vocabulary and tem,i-
nology likely co be used, we arrived in Yoscow and
ismaediatelyexperienced tha splendid hospitalit;~and
very effective organizationalcapabilitities OF the
Soviet Oil Ministry. The amabers of the “Temporary
Group of U.S.S.R.-LI.S.0~.1“Zxperts”met to renew pre-
,riousacquaintancesmade during thesOvi.SCS’visitto
the U.S., to Learn of the organlzacicn of tae Soviet’
Oil Industry, and to review the itinera~ for the
tour (Figure 1) of the Soviet Union’s oil technology.

The administrative and operational aspects of
exploration,development, production, and re:~earchand
development in the various Soviet oil fields are
apparently organized along similar lines. A simpli-
fied diagram of this set-up is illustrated in Figure
2. The tour was to cover three of the largest oil-
producing regions and the’oil centers, twns and
fields in these districts as indicated in Table l.. .13
shown, there exists in each element and level of the
organization a drilll.ngoffice or department.

Our day in !40sco~$concluded with a visit to the
All-Union Scientific Research Institute for Drilling
Technology (VNIIBT). This institute, called the
“Temple of Russian Orilling Technology,” had recentl:,
had its qoals dramatically shifted from concentration
on research in advtanceamethods (some thirty projeccs),
to the oblectiv,,of Improvin? current J[iLlinz eauiamert. .
and practir.es. The af.~is to produce more holes per I



#e learned chac ~bouc 3G0 professionals are em_
played dc c!w ‘/llI13Tin }!oscw an? about 2,7C0 sore
are assoclaced w!ch the Lnsti:utes in districc oil
and fias center9 Field teec drilllng reeearch la50ra-
cort~s, with a dedlcaced rig, exlsc in eight of cne
d13trict centers, which repregenc che aeology and
drilling conditions of [se chlr::z different oilr.pro-

ducing regions of Lhe SOVICC :Jn!on. These facilities
are ,uaed co solve 5rIwciilc drilling problems, o?tl-
aizu ,drillingqtr~:cqy, ,+ndcesc aodified or new
equipment.

ME5T’E.M31?ERIA

.ie arrived in T:nnnen, ‘Jesce=. Siberia, ver~
early on a cold, sleet:r August mornlnx. T.yumen (Fig-
ure 1), a cicy OF perhaps 150,0C0 Copulation, is the
ujor center for :he ~x:ensive development and pro-
ducclon of new oil fields in ‘iesrernSLberia. dver
ftf:t?enyears ago, AS che plans to develop th~ re-
gional re90urce9 matured. TYutren ,sas ?scablished as
the adminlscraclve 9uPPL::, .ma+ncenmcs, and technical
+a.se camp for che operations.* .+ .Jer:? large coal-
fired power plant was built there, guppl:ed by rail

From ●he nines in C+ntr:]LSi!.eria,east mf che Gb
ili,rer3, as shown in ?laurc J. This power pl~nr ccm-

Pl=x then exc.mded transais~ion lines Lnt~ che Tyumen
district to provide power ~or drill rtgs, water Slood
pumpe. Ereighe barqe unlo~d:ng cranes, clcies, aaia-
Wnance y.ardg, separation pi~ncs, dnd to support and
oFerace che ot~er equipment and acclivities r~quired
for the development of a cmjor all-producing region;
an area equal co about ch~lt of c!Ie state oi .Uaska!

The reeearch and e!cqineeringgroups at the Tyume!
Inecitutes briefed ,USon r!teexploration difficulties
The cifice of che region ig nocarlu.sly hostile: an
..verage of 200 Alvs a year below freezing and ~~tendm
periods wi:h che :rrnperature remaining below -&O°C.
Buc che prtiary ubqtncle W :hdc About oCZ of che are
OE “Jescern Siberia is a vast, “fer:r deep swamp, es-
pecially those regions war che Ob liver where the
major oil poo!.s have been found. 1: took about five
years of research and developnenc in ~he field co
provide a poJsibLe, buc very expensive, solution for
oil field d(:,zelopment in chi9 swamp. This solutlon
is illuatra.ted in Figure 4, ,xhic!l shows the road
conetructim practice. FLr#t, peat 1s heaped up from
the svarnp boccom along the mad bed; logs are laid in
corduroy fashion acro~s the peat; 1 gand ldver is
tr~cked from the Oh River and Lcs tributaries, where
It is pUMped up by barge dredges; finally. ?reca.sc,
?einforced concrete slaba are laid co form the road-
way. The tmck in Figure 4 is hauling a load of thee
9urf4ce alahs. A third creuch mey be constructed to
accommodate oil production md water flood pipelines,
and utilities. Drill pads ~re also built in this
mmner (Figure 5).

After these chorwgh and fasc!:ac;aa ~rie:iagg ‘de
::a,m~ed co E>ae 311 :own OE !{izh. ntivaz: mgk i?i~lre 2)

and :ie %moclor oil field. :Iiznncvar:avsk =as in >Ld
hunclng 7illdge ai 2 dozen or 56 laz iucs in 19fYL at
:he :i=e zhac zie discover:t xell capped the super
giant cii field ,underLake SamocLor (“!eed lJta” ia
:he :~nazt:lr9r.3uej. tietoured many ~f che suppl:~
Facilicie9, co~.croi centers, separation piancs. 3~d
~unpinq Facilities in che area. .LLLst=~cz~res and
equipmeac ‘xeresupported over :he wamy : pcwer pole9
on driven ,concrece poses, canlcii and apsrtaent 5,Jild-
ings on piles and special ~oundacions. !;izhaevar:ov9k

1s mow a bustling, booming, rapidly ~-~icq ECIm of
perhapa 75,’MO; and it mover sleeps because thY ail
field development is being pushed at a rapid pace.
No hidh,way or ra!lroad had reac~,ed che covo at che

time of our vi9i:. Xe arrived by jet At che large
airfield, -#here aany freight helicopcerg were evident.
The runways ‘~ere also constructed in che peat-Logs-
sand-slab f3shLon.

The major supply route of Xe*cern Si>eria !9 :he

liver Ob, which can be used only during che su=er
aonths. me :iver aas covered wl:h anchored barze
loads of supplias: C.S9iCt:, concrece Sldbs, pre-iab
buildings, etc., awaiciag unloading ac :he large ?or7
facility at !iizhnevarcov9k. Thi3 barae traiftc :omes
from !Iovosibir.gkon che Trans-jlberian railrodd, and
i.9ted imm Ladustrial cencers in tha Ural and
European ?usgia reqions aad che Zasttm Zurnpaan
cauncrie9.

Of prinsry lntere~t Is the Soviet dri:l:nq equip.
aenc dnd praccice JC SanOtlOr. ?i2ure9 5 and 7 show
a V,%5-A2Y drill rig in operation thtire lnd a sketch 01
the derrick with size and capacic:z data. Thi9 i9 C!ce

standard canflguraclon f~r the d+velopmenr irilling

equipm.nc in the Western Siberia region. The So’Ji2cs
use curbodrills (Figure 3) and driiling !3 reporctd C:
be relatively trouble free. %e reservoi: 1s ar a
depth of about 2.2 ‘m (7000 fc). ‘3irec:tonaldrillin!
1s praceiced Sor zosc ~ells, with as aany as for:7
-*ells drilled from one OE the !rxpercsive) Locations.
The rigs are mounted on several lar2e pipes a~d
skidded hcerJllY about ~n (LO fc) for each
new well. TSe rt3s are heavily winterized, Tie

dr’~ling crews ~ppeared co be somewhat liaitsd in =an
puwer. The rigs were highly aucomaced. xhich =e ‘~ere
told vae co compensate for the shurz~ze of t~aiaed
drill.e=s and to aid operations durtag bad “+-ache?.
The equipme=t xas in good condi:Lon md repair, ‘~ich
che poesibl~ exception of the rubber ad Line .~nich
we were told was relaci”~ely new, but if so, ‘~ae of
low qual:ty. A large stock of tri-cone :Jnched ~nd
carbide button bits was on the rig floor, even though
we had been told in Moecow ?hat only two bits per
well were required in ~moc~or. llu~ all-eleccrtc
zig wae notably quiet when in operation.

The craws and personnel chac we concactsd ia
Xestem Siberia vere c’uite young, dedicaced, ‘knowled-
geable about, and proud of their ,cont:ibucions to the
U.S.S.R.’S economic an,! energy Eut”Jres. They 3ppeare
to have gnod back-up b!’ the Oil H:n!.stryIt all
levele; and equipment, ger}ices, mincenac-ce, ind
metirials were in good supply.

During our visit3 in Xe9tem Siberia, .dnd IS we
left ?Iizhnevartovsk for :he airaorc, w obse~~ed J
number of very large ~as ~laras. de acre :Jld chac



‘*”ethen traveled by hi3’hwavto “western3as”h’kir!..
to Che oii tom Of Cbt.rabr:skiy(;OpulatiOrl 13~ abUut

75,000) and che Tumazi’oil field. The field has bten
producing since 1929, and currently production is
dropping. T’r.ereare about 10,500 wells: about 2000
are used as water injection velis for line drive,
another aporox~~tel:~2000 .~ellshave downhole pUaPS,

and a aajori~;{of the proauccion .#eLlshave pu.npjack
inscallec. The tour inc:uded production :ont:ol and
nonscoring facilities,pump stations, separation
plants, and the original discovery .~eil,which “alas

prominently dfsp~dved .#i:h :!ie old pipe derrick jcill
incacc. ‘*”e also .zisitedveil num’ber100, xhich in
1964 discovered the deeper, very prociuc:ive, Devonia
sand fomacions. !lost of the drilling La the subse-
quent thirty years was accomplished with the pjpe-
and-connectionderrick (Figure 3) fabricated on the
location, and left over the xell during prodljcticn.
This type of drill rig i3 atf.113c?parent1y.,used for
such of the 5oviec’s .explorariondrilling.b Tumazi
NCI.100 VQ1l had a suicahle plaque to commemorate its
feat and ,vas equipped ‘-’itha Lufkin pump jack.

Our hosts from Tatari.apicked us up in Okt:~abris-
kiv;we crossed the Ik River Lsto Tataria and drove to
?heir regional oil lnd 33s cencer in the cit:~of a(’-
~~1lrca. tiereceived the now very familiar briefings
and tour of the instf.tuc~s. ?ataria “has ~n esoec iall:

.Jell-eauipped and well+taffed research and ie’/el~p-
rtencestablishment. Indeed, it had tne character of
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po9i Cs 13t henv:J oils .IndLIi:,uIsim119gandy.

me iin!il evenr OF rhe tour was a presencaciim by
the U.S. Cha!. mim, .1.‘Aar!eXatkins, en CiLlerj “Over~ieu

of ?ecrolcum Industr:)of cne United ~tatc~,” which was
accended by :he Ofl Hinist::/‘SeniorStaff.

D193JSSIO?I—.

?mm ob.serlacions on chLs trip, ~nd review of :he
literature, Lt ~eems clear that tie Soviets’m,ljor
Snergy re90urces are SCLLI coal, nacur~i zas, Jnd
hydroelectric; md che countq~ produces =Iosc or ita
eleccric power from these sources. Currencl:l che
:J.S.S.?. is che world’s lar~est producer ot oil. Huch
of this oil 1s 3upp Lied co :~scern !urupe, ~nd :he
Soviet Union receives food, manu~accured ~oods, cools,
and machiney~ in rec~rn. it is alsoapparent c+at :he
Soviets are making a very significantef~ort to expand
oil production on every Eronr: exploration,drilling,
field development, and enhanced recove~~ (all new
fields are placed on water drive, and ~ogt older ~feld
have been mdemized co this :]cage.)

In drilling technology, f.c‘#as :lear Ehac the:e

was an Lncensi.#eptlshto Incr=ase rfg produccivlt:fin
every way. ~eir increaeed deepe~ drilling demands
are inclining them towa=d rota~r drilling. The Reed
for mre and improved drilling equipment was evtdent
in all phases of oil fie:d drilling drvelo:menc. ihey
are verf aware of LI.S. technology and equipment and
have acceeg co our journals and trade aa~azines; the
drillers In the field would cercalnl:llike :1 gec
their hands on U.S. qualit:~~nd quantity dri.-ing ~oud
and gervices. Their drilllng efforts ~re accumplisiled
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Fl:. 5 - 3uilt-up drill pad in SamoclCJr field,
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Fig. 6 - Photo of VAS-42 drill rtg at Stiotlor,
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